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SPECIFICATION 




[TITLE OF THE INVENTION] FERRULE FOR OPTICAL FIBER AND 
MANUFACTURING METHOD THEREOF 
[SCOPE OF CLAIMS FOR A PATENT] 



sleeve-like flange made of resin for positioning a sleeve-like 
capillary to a mounting portion is provided in an outer 
circumferential portion of tlie sleeve-like capillary in wliich 
a liole for insertion of an optical fiber strand is formed. 



wlierein said sleeve-like flange is set to suc]i a lengtli 



that the outer circumferential surface of said capillary on 
both end sides in the axial direction is exposed and formed by 
resin molding to be fixed to said capillary. 



[CLAIM 2] The ferrule for an optical fiber according to 



claim 1 , wherein a recess portion is formed in either the 
outer circumferential surface of said capillary or the inner 
circumferential surface of said sleeve-like flange,^ and a 
convex portion that advances intimately into said recess 
portion is formed in the other. 



[CLAIM 3] The ferrule for an optical fiber according to 



claim 2, wherein said recess portion is formed in the outer 
circumferential surface of said capillary and said convex 
portion is formed in the inner circumferential surface of said 
sleeve-like flange . 



[CLAIM 4] The ferrule for an optical fiber according to 



[CLAIM 1] A ferrule for an optical fiber in which a 
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any one of claims 1 to 3 , wherein said sleeve-like flange has 
a large diameter portion and a small diameter portion. 

[CLAIM 5] A method for manufacturing a ferrule for an 
optical fiber in which a sleeve-like flange made of resin for 
positioning a sleeve-like capillary to a mounting portion is 
provided in an outer circumferential portion of the 
sleeve-like capillary in which a hole for insertion of an 
optical fiber strand is formed, comprising a step of: 
resin molding said sleeve-like flange in the outer 
circumferential portion of said capillary, in said resin 
molding step, a length of the sleeve-like flange is set by the 
resin mold so as to provide a portion where the outer 
circumferential surface of said capillary on both sides in the 
axial direction is exposed. 

[CLAIM 6] The method for manufacturing a ferrule for an 
optical fiber according to claim 5, wherein a recess portion 
is formed in advance in the outer circumferential surface of 
the capillary to be covered with said sleeve-like flange and a 
convex portion that advances intimately into said recess 
portion is formed integrally with the sleeve-like flange in 
resin molding of said sleeve-like flange. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

The present invention relates to a ferrule for an 
optical fiber in which a sleeve-like flange made of resin for 
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positioning a sleeve-shape ferrule to a mounting portion such 
as a connector body or the like with high precision is 
provided in an outer circumferential portion of the 
sleeve-shape ferrule into which a hole for insertion of an 
optical fiber strand is formed and a manufacturing method 
thereof . 
[0002] 

[PRIOR ART] 

An optical communication has characteristics such as 
its low loss, wide band and light weight. The realization of 
actual application has been developed and researched with the 
enhancement of the performance of optical telecommunication 
devices such as a long service life of a semiconductor laser 
and a low loss of a fiber cable or the like. 
[0003] 

In order to realize the optical communication, there 
are significant tasks of establishment of the peripheral 
technology for effectively utilizing the system in addition to 
the improvement in performance of basic elements typically 
such as an optical fiber light emitting element and a light 
receiving element. 
[0004]. 

Of the peripheral technology, the most important one is 
a technology to connect respective elements. For instance, 
there are a light coupling technology for effectively casting 
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an optical signal from the light emitting element into the 
optical fiber, an optical fiber connecting technology for 
connecting the optical fibers with each other with a low loss, 
an optical attenuation technology for adjusting the light 
intensity used in a relay in the optical fiber transmission 
system or the like. 
[0005] 

The optical fiber connecting technology is categorized 
into a permanent connection method and a detachable connection 
method. Out of these methods, the detachable connection method 
requires a more complicated technique than that of the 
permanent connection method since the connector involves 
problems in operation such as detachability , 

interchangeability , positional alignment with high precision. 
[0006] 

With respect to this optical fiber connector, a variety 
of structures have been proposed in view of usages . Among 
these, a simple, typical structural example is a structure in 
which two ferrules in which optical fibers are sealed are 
inserted from both end sides into a sleeve-shape adapter for 
connection and brought into abutment with each other within 
the adapter as described in, for example, Japanese Utility 
Model Application Laid-Open No. Sho 62-87305, Japanese 
Examined Patent Publication No. Hei 3-52603 or the like. Also, 
Japanese Utility Model Application Laid-Open No. Sho 63-96504 



- 4 - 



discloses a technology of a connector to be used in an optical 

fixture attenuator or the like. 

[0007] 

In this optical fiber connection technology, it is 
necessary to bring the two fibers into abutment with each 
other in a coaxial manner in order to connect them with a low 
loss. To this end, the outer dimension of the ferrules and the 
inner diameter of the adapter should be formed with high 
precision and it is necessary to fix the fiber elements along 
the center axis of the ferrules. These dimension precision is 
in the order of micrometers. Actually, the precision that may 
cover up to about one micrometer is required. Accordingly, 
since a conventional optical fiber has been manufactured by 
the precision work with metal or ceramics, the cost therefor 
is very high. However, recently, a technology in which one 
portion is made of resin has been developed. 
[0008] 

Figs. 7 to 9 shows examples of a ferrule that is often 
used in the light fixture attenuator. 

Since physical contact surfaces may be provided on both 
ends of the ferrule for an optical attenuator, a so-called 
both end exposure type is used in which the outer 
circumferential surface of the end portion of the ferrule is 
exposed . 
[0009] 
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Out of these examples, in the example shown in Fig. 7, 
two capillaries 302 and 303 having holes 301 through which an 
optical fiber strand is to be inserted are connected to each 
other while being brought into abutment with each other within 
a metal made sleeve-shape member (sleeve-shape flange) 304 to 
provide a both end exposure type ferrule 305. In this case, an 
optical attenuator film (filter) 306 is disposed on the 
abutment surface between the capillaries 302 and 303 to 
thereby adjust the light intensity. The reason why the 
abutment surface is cut obliquely is that the return light by 
the attenuator film 306 is prevented and in general, it is set 
at an angle of six degrees or more in case of the single mode 
optical fiber and at an angle of eight degrees or more in the 
multi-mode optical fiber. 
[0010] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
Although the ferrule 305 shown in Fig. 7 has been 
frequently used conventionally, it suffers from the following 
problems. I) All the elements are made into high precision 
parts, as the result of which the parts cost is high. II) 
Since the attenuation of light is performed by the point 
(minute region) of the filter 306, it is likely to be baked 
and it is impossible to cope with the situation with a high 
power. Ill) From the assembling step number point of view, it 
is necessary to effect the optical adjustment within the 
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sleeve-shape flange 304 in addition to the four polishing 
points of the capillaries 302 and 303, which increases the 
cost . 
[0011] 

Therefore, the method of performing the optical 
attenuation by the optipal fiber per se has been a main 
stream. An example shown in Fig. 8 has a structure in which 
the filter 306 is dispensed with and the optical fiber for 
attenuation is inserted into the insertion hole 301 of one 
capillary 307 to thereby perform the necessary optical 
attenuation. Then, in order to correspond to the current 
structure, the sleeve-shape flange 304 is pressingly inserted 
from one end of the capillary 307 as shown by the arrow in the 
drawing to be set in place. 
[0012] 

However, when the sleeve-shape flange 304 is thus 
pressingly inserted, there is a problem in that the surface of 
the capillary 307 is damaged or powder cut by the press 
insertion is stuclc to the capillary 307 to degrade the 
precision of the outer diameter on one side of the capillary 
307. 
[0013]- 

In order to avoid this problem, as shown in Fig. 9, 
there proposed a technology that the inner diameter of the 
sleeve-shape flange 304 is somewhat increased, the 
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sleeve-shape flange 304 is readily inserted from one end of 
the capillary 307 and both are fixed by adhesive 308 to 
provide a ferrule 305. However, in this case, there is a 
problem in that the positioning in the axial direction of the 
sleeve-shape flange 304 to the capillary 307 or the radial 
positioning thereof are unstable, resulting in that the 
manufacture can not be performed with high precision. 
[0014] 

By the way, it is conceivable that the metal made 
sleeve-shape flange 304 is made of resin. With this structure, 
it is possible to avoid a problem such that the surface of the 
capillary 307 is cut when the sleeve-shape flange 304 is 
pressingly inserted around the capillary 307. However, in the 
case where the sleeve-shape flange 304 is made of resin, it 
has been found that not only is the sleeve-shape flange 304 
damaged or deformed during the press insertion but also is the 
force for fixing the sleeve-shape flange 304 to the constant 
position of the capillary 307 weak to cause a problem in 
mechanical strength. 
[0015] 

The present invention has been made in view of the 
foregoing defects, and an object of the present invention is 
to provide a technology that may stably exhibit the positional 
precision and dimensional precision of the sleeve-shape flange 
to be provided on the capillary while effecting the outer 
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diameter precision of the capillary to thereby make it 
possible to manufacture easily and at a low cost the ferrule 
with high precision. 
[0016] 

[MEANS FOR SOLVING THE PROBLEMS] 

According to the present invention, there is provided a 
ferrule for an optical fiber in which a sleeve-shape flange 
made of resin for positioning a sleeve-shape capillary to a 
mounting portion is provided in an outer circumferential 
portion of the sleeve-shape capillary in which a hole for 
insertion of an optical fiber strand is formed, wherein the 
sleeve-shape flange is set to such a length that the outer 
circumferential surface of the capillary on both end sides in 
the axial direction is exposed and formed by resin molding to 
be fixed to the capillary. 
[0017] 

With such an arrangement, since the sleeve-shape flange 
to be provided on the capillary is formed by resin molding, 
there is no fear that the surface of the capillary would be 
damaged by the sleeve-shape flange . Accordingly , the outer 
diameter precision of the capillary may be utilized without 
any change. Furthermore, since the sleeve-shape flange is 
molded of resin, the sleeve-shape flange is formed integrally 
with the capillary and the positional precision and the 
dimensional precision of the sleeve-shape flange may be 
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stabilized. Thus, it is possible to easily and at a low cost 
manufacture the ferrule with high precision. 
[0018] 

According to the present invention, it is preferable 
that a recess portion is formed in either the outer 
circumferential surface of the capillary or the inner 
circumferential surface of the sleeve-shape flange, and a 
convex portion that advances intimately into the recess 
portion is formed in the other. With such an arrangement, it 
is possible to further ensure the fixture of the sleeve-shape 
flange to the capillary. 
[0019] 

In this case, it is more preferable that the recess 
portion is formed in the outer circumferential surface of the 
capillary and the convex portion is formed in the inner 
circumferential surface of the sleeve-shape flange. This is 
because it is easy to form tlie recess portion in the 
capillary, and that it is also easy to form simultaneously the 
convex portion that advances intimately into the recess 
portion in resin molding of the sleeve-shape flange. 
[0020] 

It is possible to employ a structure in which the 
above-described sleeve-shape flange has a large diameter 
portion and a small diameter portion. With the formation of 
the large diameter portion and the small diameter portion thus 
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far described, it is possible to perform the positioning to 
the mounting portion without fail and with precision. Also, 
since the sleeve-shape flange portion is formed by resin 
molding, it is possible to form the large diameter portion and 
the small diameter portion as desired by molds. 
[0021] 

On the other hand, according to the present invention, 
there is provided a method for manufacturing a ferrule for an 
optical fiber in which a sleeve-shape flange made of resin for 
positioning a sleeve-shape capillary to a mounting portion is 
provided in an outer circumferential portion of the 
sleeve-shape capillary in which a hole for insertion of an 
optical fiber strand is formed, comprising a step of: resin 
molding the sleeve-shape flange in the outer circumferential 
portion of the capillary, in the resin molding step, a length 
of the sleeve-shape flange is set by the resin mold so as to 
provide a portion where the outer circumferential surface of 
the capillary on both sides in the axial direction is exposed. 
[0022] 

According to this method, since the step in which the 
sleeve-shape flange to be provided on the capillary is formed 
by resin molding is taken, there is no fear that the surface 
of the capillary would be damaged, and it is possible to form 
the sleeve-shape flange under the condition that the outer 
diameter precision of the capillary is utilized without any 
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change. Furthermore, the sleeve-shape flange is molded of 
resin so that the sleeve-shape flange is formed integrally 
with the capillary and the positional precision and the 
dimensional precision of the sleeve-shape flange may be 
stabilized. Thus, it is possible to manufacture easily and at 
a low cost the ferrule with high precision. 
[0023] 

It is preferable that a recess portion is formed in 
advance in the outer circumferential surface of the capillary 
to be covered with the sleeve-shape flange and a convex 
portion that advances intimately into the recess portion is 
formed integrally with the sleeve-shape flange in resin 
molding of the sleeve-shape flange. With this method, it is 
possible to easily form the convex portion for positively 
fixing the sleeve-shape flange to the capillary. 
[0024] 

[EMBODIMENTS OF THE INVENTION] 

The embodiments of the invention will now be described 
with reference to the drawings. 

Fig. 1 is a plan view showing an embodiment in which 
the invention is applied to a ferrule of a connector for an 
optical fixture attenuator and Fig. 2 is a cross-sectional 
view thereof. 
[0025] 

In a ferrule 10 in accordance with this embodiment, a 



- 12 - 




sleeve-shape flange 14 made of resin for positioning a 
sleeve-shape capillary 12 to a connector body (mounting 
portion) to be described later is provided in an outer 
circumferential portion of the sleeve-shape capillary 12 in 
which a hole 11 for insertion of an optical fiber strand is 
formed. 
[0026] 

The capillary 12 is made of a well known material such 
as zirconia or the like by a high precision work. An optical 
fiber for attenuation having a function to optically attenuate 
the light by the optical fiber strand itself is used in the 
optical fiber strand (not shown) to be inserted into the hole 
11 and is fixed and sealed by adhesive or the like in the hole 
11 . 

[0027] 

The sleeve-shape flange 14 is set to such a length that 
an outer circumferential surface of the capillary 12 on both 
ends in the axial direction is exposed. In the example shown 
in the drawings, the length of the sleeve-shape flange 14 is 
about one third of the length of the capillary 12 and the 
sleeve-shape flange 14 is provided in the middle of the 
capillary 12 in the lengthwise direction. This sleeve-shape 
flange 14 is formed by resin molding and fixed under the 
condition that it is formed integrally with the capillary 12. 
[0028] 
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In order to enhance more the fixture strength of the 
sleeve-shape flange 14 to the capillary 12, a recess portion 
15 is formed in the outer circumferential surface of the 
capillary 12, and a convex portion 16 that advances intimately 
into the recess portion 15 is formed in the inner 
circumferential surface of the sleeve-shape flange 14. It is 
possible to take a reverse arrangement with respect to this 
recess portion 15 and the convex portion 16. However, it is 
easier to manufacture the recess portion 15 in the capillary 
12 than the convex portion. In addition, the convex portion 16 
that advances intimately into the recess portion 15 may be 
formed simultaneously -in -resin molding of the sleeve-shape 
flange 14. 
[0029] 

The sleeve-shape flange 14 has a large diameter portion 
141 and a small diameter portion 142. The large diameter 
portion 141 and the small diameter portion 142 are thus formed 
so that the positioning to the mounting portion, for example, 
the connector body may be performed without fail and with 
precision. Also, since the sleeve-shape flange 14 is formed by 
resin molding, it is possible to form the large diameter 
portion 141 and the small diameter portion 142 as desired by 
molds . 
[0030] 

It is preferable to use material having a sufficient 
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hardness and strength with high precision in dimension after 
the molding with respect to the resin material for forming the 
sleeve-shape flange 14. For example, it is possible to 
suitably use resin material such as PBT containing glass 
fiber, poly-etherimide , liquid crystal polymer containing 
glass fiber or the like. 
[0031] 

The sleeve-shape flange 14 of the ferrule 10 which is 
structured as such may readily be formed by a resin mold 20 
shown in, for example. Figs. 3 and 4. This resin mold 20 has a 
stationary mold 21, an upper mold 22 and a lower mold 23 which 
may be moved up and down. Then, a cavity 24 is defined 
necessary for forming the sleeve-shape flange 14 on the 
capillary 12 by molding. 
[0032] 

The stationary mold 21 has a one end holding hole 2 5 
for inserting and positioning the one end portion of the 
capillary 12 and a movable member 26 for projecting the 
capillary 12 that has been inserted into the one end holding 
hole 25 and taking it out after molding. Another end holding 
hole 27 for holding the other end portion of the capillary 12 
is formed under the condition that the two molds are closed 
between the upper mold 22 and the lower mold 23. Reference 
numeral 28 denotes an injection hole for injecting the molten 
resin into the cavity 24. 
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[0033] 

When the sleeve-shape flange 14 is molded of resin, as 
shown in Fig. 3, the capillary 12 in which the recess portion 
15 is formed in advance is set within the mold 20. 
Subsequently, as shown in Fig. 4, the molten resin 29 is 
injected into the cavity 24 from the injection hole 28. When 
the molten resin 29 is injected, the molten resin 29 advances 
also into the recess portion 15 to fill the interior of the 
cavity 24. Thus, it is possible to form simultaneously the 
convex portion 16 that advances intimately into the recess 
portion 15 integrally with the sleeve-shape flange 14. 
[0034] 

If the capillary 12 is removed from the mold 20 after 
the curing of the molten resin 29, it is possible to obtain 
the ferrule 10 as shown in Figs. 1 and 2. After the 
attenuation optical fiber is inserted into the hole 11 of the 
obtained ferrule 10 and fixed with adhesives or the like, the 
end face of the optical fiber is prepared with high precision 
by polishing both end faces of the capillary 12 as desired. 
[0035] 

According to this manufacture method, since the step in 
which the sleeve-shape flange 14 to be provided on the 
capillary 12 is formed by resin molding is ta]cen, there is no 
fear that the surface of the capillary 12 would be damaged, 
and it is possible to form the sleeve-shape flange 14 under 
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the condition that the outer diameter precision of the 
capillary 12 is utilized without any change. Also, the 
sleeve-shape flange 14 is molded of resin so that the 
sleeve-shape flange 14 is formed integrally with the capillary 
12 and the positional precision and the dimensional precision 
of the sleeve-shape flange 14 may be stabilized. Thus, it is 
possible to manufacture easily and at a low cost the ferrule 
10 with high precision. 
[0036] 

Figs. 5 and 6 are a plan view and a cross-sectional 
view showing an example in which the ferrule 10 obtained by 
resin molding for the sleeve-shape flange 14 as described 
above is mounted on the optical fixture attenuator connector 
30. The ferrule 10 is mounted within a connector body 33 of 
the connector 30. The connector body 33 is composed of a first 
body 31 and a second body 32 connected to each other in an 
axial manner. 
[0037] 

A first reception portion 34 for receiving the 
sleeve-shape flange 14 of the ferrule 10 is provided within 
the first body 31 and an insertion sleeve portion 35 inserted 
into the first reception portion 34 and connected thereto is 
provided in the second body 32. Then, one end side of the 
ferrule 10 is inserted into the insertion sleeve portion 35 
and is held within the insertion sleeve portion 35 through a 
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ring-shape spacer 36. 
[0038] 

The insertion sleeve portion 35 is formed to be longer 
than an exposed portion 101 of the ferrule 10 on one end side. 
Accordingly, the capillary portion of the ferrule mounted on 
the other connector such as a receptacle or the like (not 
shown) is inserted from the other side into the insertion 
sleeve portion 35 and connected coaxially. In order to connect 
the capillaries to each other in the coaxial manner, the 
sleeve 37 is provided in the insertion sleeve portion 35. 
[0039] 

A second reception portion 38 for receiving an exposed 
portion 102 of the ferrule 10 on the other end side is formed 
in the vicinity of the first reception portion 34 of the first 
body 31. The sleeve-shape flange 14 of the ferrule 10 has the 
large diameter portion 141 and the small diameter portion 142, 
and the large diameter portion 141 is held within a large 
diameter reception portion 39 of the first reception portion 
34 and the small diameter portion 142 is held on the inner 
circumferential surface of the insertion sleeve portion 35 to 
thereby make it possible to effect the two stage holding. 
Accordingly, it is possible to realize the positioning 
structure with high precision and the holding in a more 
positive manner. In the drawings, numerals 40 and 41 denote 
locking members. 
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[0040] 

Incidentally, in the foregoing embodiment, an example 
in which the sleeve-shape flange 14 is formed so as to have 
the large diameter portion 141 and the small diameter portion 
142 is shown. However, it is possible to use a simple sleeve 
shape having the same outer diameter. Also, it is possible to 
use a variety of flange shapes such as angular sleeve shape or 
the like. 
[0041] 

[EFFECT OF THE INVENTION] 

According to the present invention, it is possible to 
stably exhibit the positional precision and dimensional 
precision of the sleeve-shape flange to be provided on the 
capillary while effecting the outer diameter precision of the 
capillary to whereby maJce it possible to manufacture easily 
and at a low cost the ferrule with high precision. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a plan view of a ferrule in accordance with 
an embodiment of the invention. 

Fig. 2 is a cross-sectional view of the ferrule in 
accordance with the embodiment of the invention. 

Fig. 3 is a cross-sectional. view of a mold showing a 
manufacture method of a ferrule in accordance with the 
embodiment of the invention . 
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Fig. 4 is a cross-sectional view of a mold showing a 
manufacture method of a ferrule in accordance with the 
embodiment of the invention. 

Fig. 5 is a plan view of a connector on which the 
ferrule according to the embodiment of the invention is 
mounted. 

Fig. 6 is a cross-sectional view of a connector on 
which the ferrule according to the embodiment of the invention 
is mounted. 

Fig. 7 is a cross-sectional view showing a conventional 

ferrule . 

Fig. 8 is a cross-sectional view showing another 
conventional ferrule , 

Fig. 9 is a cross-sectional view showing still another 
conventional ferrule . 

[EXPLANATION OF REFERENCE NUMERALS] 

10 ferrule 

11 hole 

12 capillary 

14 sleeve-shape flange 

141 large diameter portion 

142 small diameter portion 

15 recess portion 

16 convex portion 
20 resin mold 
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24 cavity 
30 connector 

33 connector body (mounting portion) 
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[NAME OF DOCUMENT] ABSTRACT 
[SUMMARY] 

[PROBLEM] It is possible to stably exhibit the 
positional precision and dimensional precision of a 
sleeve-shape flange to be provided on a capillary while 
effecting the outer diameter precision of the capillary to 
thereby manufacture easily and at a low cost a ferrule with 
high precision. 

[SOLVING MEANS] There is provided a ferrule for an 
optical fiber in which a sleeve-shape flange 14 made of resin 
for positioning a sleeve-shape capillary 12 to a mounting 
portion such as a connector body 33 or the like is provided in 
an outer circumferential portion of the sleeve-shape capillary 
12 in which a hole 11 for insertion of an optical fiber strand 
is formed. The sleeve-shape flange 14 is set to such a length 
such that the outer circumferential surface of the capillary 
12 on both end sides in the axial direction is exposed and is 
formed by resin molding to be fixed to the capillary 12. 
[SELECTED DRAWING] FIG 2 
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